Extension of a minimal T cell determinant allows relaxation of the requirement for particular residues within the determinant.
The determinant recognized by a class II restricted helper T cell clone raised against a peptide corresponding to the C-terminal 24 residues of the heavy chain of influenza virus hemagglutinin (HA) was examined in detail. The sequence 309VKQNTLKL316 was identified as the minimal determinant for T cell activation but its stimulatory capacity was augmented by extension at either end. Sets of peptide analogs, in which each residue within the minimal determinant was replaced in turn by every one of the other naturally occurring amino acids, revealed either an absolute requirement for the native residue or a very limited degree of replaceability, at seven of the eight positions. Only the N-terminal residue 309V could be replaced with almost any other amino acid without loss of reactivity; in fact, substitution at this position with residues containing bulky side groups enhanced the response. The reactivity of the clone with analogs of the longer peptide 307KYVKQNTLKL316, which induces maximal levels of stimulation, revealed a very different pattern of replaceability for certain residues; in particular, the requirement for a lysine at position 310 was no longer apparent. This study presents a complete analysis of the importance of each individual residue to the integrity of a T cell determinant and provides evidence that the critical requirement for a particular amino acid at a given location may be overridden by N-terminal extension of the minimal determinant. These findings indicate that, within different homologs of the native sequence, particular residues may assume quite different roles.